water equivalent. The same sources were also surrounded by aluminum to measure all broadening effects other than positron range, such as source size, detector size, deviations from 1800 emission, and scattering in the foam or aluminum and lead shielding.
For each isotope, the aluminum projection data were convolved with an empirical positron range function q(z):
The three parameters A, B, and C were varied to give the best fit to the foam projection data (Table 1) . In all cases, the fit was excellent.'2 The analytical expression for q(z) thus describes only broadening due to positron range (Fig 2) .
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The LSF for each isotope was determined by integra- The projected line spread function is the projection of a line source of activity oriented along the axis of the tomograph (Fig 3) . 
The square of the increase in rms statistical error (the variance amplification) (Fig 6) The projected line spread functions (Fig. 3 ) were integrated over each bin to produce the distribution R, which was convolved with the test projection data T to produce the distribution S = T ® R.
Si =FTji-Rj
Gaussian noise was then added (Fig 5A) :
where Qk is a random variable, uniformly distributed between -0.5 and +0.5. This added noise had a mean of zero and a variance equal to the number of events per bin Si. The projection bin data were treated as independent measurements.
Procedure for Deconvolving Positron Range
The blurring due to positron range can cause a significant distortion in the initial distribution T. To describe the effect of range blurring only, we define a Systematic rms deviation between the initial projection data T and the burred projection data S: Together, the difference between the S' and the initial distribution T can be described as a combined rms deviation between the initial projection data T and the blurred, noisy projection data S':
After the deconvolution process described in Equation 5, the systematic error is very small but the statistical error has been increased, as described by the rms deviation between the initial projection data T and the deconvolved projection data T':
To deconvolve the positron range blurring for each isotope, the 1-dimensional discrete Fourier transform of the arrays S' and R were computed.16 The deconvolved projection array T' was computed as the inverse Fourier transform of the quotient (Fig SB) :
Because the positron range distribution has a significant fraction of annihilations in the central 1 mm bin, the deconvolution process is able to recover frequencies on the order of 0.5 cycle per mm, but only by amplifying the noise component at these higher frequencies. The result is an increase in the statistical uncertainty, as shown in Table 2 and Fig 6. The increase is less for emitters that have lower positron energy, and less for wider projection bins, because the positron range distribution best preserves the lower spatial frequencies.
As seen in Table 2 , by reducing the systematic error, the mathematical deconvolution of positron range can reduce the rms deviations between the initial and deconvolved distributions, even though the statistical component is increased.
For example in the case of 68Ga, 2 mm bins, and the projection data of Fig. 4 
